Artificial Nucleosides as Diagnostic Probes to Measure Translesion DNA Synthesis.
The misreplication of damaged DNA, a biological process termed translesion DNA synthesis (TLS), produces a large number of adverse effects on human health. This chapter describes the application of an artificial nucleoside/nucleotide system that functions as a biochemical probe to quantify TLS activity under in vitro and in vivo conditions. For in vitro studies, the artificial nucleotide, 3-ethynyl-5-nitroindolyl-2'-deoxyriboside triphosphate (3-Eth-5-NITP), is used as it is efficiently inserted opposite an abasic site, a highly pro-mutagenic DNA lesion produced by several types of DNA-damaging agents. The placement of the ethynyl moiety allows the incorporated nucleoside triphosphate to be selectively tagged with azide-containing fluorophores via "click" chemistry. This reaction provides a facile way to quantify the extent of nucleotide incorporation opposite this and other noninstructional DNA lesions. The corresponding nucleoside, 3-Eth-5-NIdR, can be used to monitor TLS activity in hematological and adherent cancer cells treated with compounds that produce noninstructional DNA lesions. As described above, visualizing the replication of these lesions is achieved using copper-catalyzed "click" chemistry to tag the ethynyl moiety present on the nucleotide with fluorogenic probes. This technique represents a new diagnostic approach to quantify TLS activity inside cells. In addition, the application of this "clickable" nucleoside provides a chemical probe to identify cells that become drug resistant by the facile replication of noninstructional DNA lesions produced by DNA-damaging agents.